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To Our Readers: 
In this issue of BOSTONIA, we have departed from our customary style of form and 
contents in order to perform an important public service. It concerns your heart. 
Fifty per cent of all deaths in the United States are caused by cardiovascular dis-
ease. This is a grim but inescapable fact. 
The material being offered in the following pages will serve as a reminder to some 
readers, and as fresh information to others, that the risk of death through heart disorder 
may be substantially reduced by paying proper and timely attention to sensible guide-
lines. It deals with such risk-related factors as diet, blood pressure, drinking and smok-
ing habits, cholesterol intake, diabetes, body weight, and other areas of concern. 
The facts that are offered are accurate. They have been culled from such reliable 
sources as the American Heart Association, the American Cancer Society, the Framing-
ham Heart Study, the National Heart and Lung Institute, the Boston University Cardio-
vascular Institute, and professional publications that include contributions from faculty 
at the Boston University Medical Center. The material is presented in layman's lan-
guage, easy to read, to understand, and to remember. 
Knowledge is power. Knowledge of heart-risk, when sensibly used, may well result 
in the extension of your life. To that desirable end, Boston University Alumni House and 
the Boston University Cardiovascular Unit have collaborated with us to bring you this 
special issue of BOSTONIA. 
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Alumni and Public Service 
By Dr. John R. Silber 
President, Boston University 
Today community responsibilities rank only behind educational ones in 
the priorities assigned to an American institution of higher learning. This is 
an inevitable part of the contemporary social scene. It's a considerable 
departure from traditional thinking that professors and students should be 
content to live in an Ivory Tower and certainly not dirty academic hands with 
practical matters until after graduation. 
Because of its quality, community concern and immense resources, 
Boston University has long since refuted this notion and accepted more 
than fair share of public interest activities and accountability to its many 
audiences: students, faculty, parents, staff, alumni, neighbors, government 
officials, opinion leaders, and the general public. 
With the issuance of this lively cardiovascular disease publication enti-
tled "What's Your Risk?", Boston University Alumni House is launching the 
first of what we hope will be a continuing series of authoritative, lay-oriented 
discussions covering many subjects—health care, law, religion, economics, 
politics, social welfare, education, fine arts, and others. We plan to criss-
cross the University for important themes and, as a public service, to issue 
occasional reports on a systematic basis. While these reports will obviously 
not qualify as scholarly documents, it is hoped that they can become an 
appropriate contribution to the public welfare by the Boston University 
General Alumni Association. After reading this first effort, I am convinced 
that this is a laudable and attainable goal. 
Boston University is especially grateful to the John Hancock Mutual 
Life Insurance Company for a major subvention which has supplemented 
the modest expenditure of the Boston University General Alumni Associa-
tion to get this promising series started. I hope you enjoy and greatly benefit 
from this publication and the others that will follow. 
Ill 

I'm not going to pay any attention 
to this publication because . . . 
Is this you? You put antifreeze in your car after the tem-
perature goes below zero. You buy snow tires after the 
first heavy snow. If so, then maybe you're also the type 
who thinks heart attack and stroke won't happen to you— 
not for a long time, anyway, and you'll have time to do 
something about them later. 
You worry? You've never had a day of serious sickness 
in your life. Even though you haven't had a checkup in 10 
years, you know you're the picture of health. Worry about 
the other guy. He's the one things always happen to. 
Well, just think about it for a minute. With 50 percent of 
all deaths in the United States a result of cardiovascular 
disease, there must be a lot of "other guys" around. 
Preventing heart attack and stroke (the two major com-
plications of atherosclerosis, which is what this publica-
tion is all about) takes work—a conscious, willing effort on 
your part. It's tough, and you can never really know for 
sure that you're a potential victim. But think about it. Isn't 
prevention better than treatment? 
If you face the problem squarely and do something 
about it, you may save yourself 20 or more years of life— 
during which you can accomplish a great deal for your-
self, your family and your community. Are those 20 years 
worth saving? If you say yes, read on. 
This publication is for you. It tells you: 
• what you can do about preserving those 20 years; 
• what the risk factors are that help bring on heart 
attack and stroke; 
• what you should do if you have a heart attack or 
stroke; 




Atherosclerosis is silent and hidden, but nonetheless 
deadly. With its complications, it represents the major 
cause of death in Western society. You know athero-
sclerosis better by the names of its two major complica-
tions: heart attack—the number one killer in the United 
States—and stroke. 
A year ago, doctors were predicting that, if we could 
fight atherosclerosis effectively, we could probably even-
tually raise the national life expectancy by seven years. 
Recently, encouraging support for that prediction—which 
may, in fact, have been too conservative—was furnished 
by the Census Bureau, which announced that life expect-
ancy has already increased by four years for women and 
by nearly three for men. The increase was attributed to a 
decline in the number of people dying of heart attacks. 
Atherosclerosis develops when fatty materials in the 
blood build up in the inner wall of the arteries. These fatty 
deposits thicken and harden the artery, reducing its elas-
ticity and narrowing the path through which the blood 
flows. If they clog a vessel so severely as to cut off blood 
flow entirely, the organ of the body dependent on this 
blood supply dies. 
There is death of heart tissue (myocardial infarction), 
death of brain tissue (stroke, or cerebral infarction) or, 
occasionally, gangrene of the hands and feet. 
Diagrams show cross-sectional views of (A) a 
normal coronary artery of a person who died, and 
(B) a severely diseased coronary artery of a middle-
aged man who died of a heart attack. The arrows 
indicate the thickness of the artery wall. Note the 
large opening or lumen through which blood was 
able to flow freely in the normal artery, and the 
markedly reduced lumen, which has been largely 




















The Cardiovascular System 
The cardiovascular system consists of the heart and 
all the blood vessels in the body. These vessels include 
arteries, veins and capillaries. Arteries carry oxygen-rich 
blood away from the heart to the rest of the body; veins 
carry the blood from which the oxygen has been removed 
back to the heart, which pumps it to the lungs to be 
replenished with oxygen; and the tiny capillaries—with 
walls so thin that nourishment and oxygen in the blood 
can pass through the cells around them—are the bridges 
between the veins and the arteries. 
A drop of blood leaving the heart goes first into the 
aorta, the largest artery in the body. From there it passes 
into smaller and smaller arteries until it reaches its desti-
nation—say the end of the big toe. At this point it is travel-
ing in a capillary, a vessel so small it cannot be seen by 
the naked eye. It is here that the blood droplet nourishes 
the cells next to the capillary and takes away the waste 
products. 
Having lost its oxygen and food, the blood now moves 
into a small vein, and from there to larger and larger 
veins; it finally flows into one large vein that receives all 
the blood from the lower part of the body, and from there 
returns to the heart. 
The large artery leading from the heart is the aorta; the 
coronary arteries branch off from the aorta close to where 
it originates in the heart. The coronary arteries supply 
blood to the heart in the same way that the arm vessels 
supply blood to the hand. It is the coronary arteries which, 
when blocked by atherosclerosis, fail to supply the heart 
with enough oxygen-rich blood to sustain life. 
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Blood Pressure 
The Circulatory System 
Educational Media Support Center 
Boston University School of Medicine 
As your blood flows through your body, it exerts force 
against the walls of the arteries. Arterial walls are elastic 
and muscular. They stretch and contract to take the ups 
and downs of blood pressure. Each time the heart beats, 
blood pressure in the arteries increases; each time the 
heart relaxes between beats, blood pressure goes down. 
Thus there is an upper—or systolic—and a lower—or 
diastolic—blood pressure, and both pressures are mea-
sured when you are examined. 
Having your own blood pressure measured is simple. 
Your nurse or doctor should measure your blood pressure 
routinely when you go for your annual or periodic physi-
cal. You can even do it yourself at home, with your own 
blood-pressure-measuring device. The device used is a 
sphygmomanometer (sfig-moe-muh-NOM-et-er), one 
part of which is a rubber bag that holds air and is 
enclosed in a bandage-like cloth, or cuff. The doctor or 
nurse wraps this cuff around your arm, and uses a 
squeeze bulb to pump air into the cuff, which is connected 
to a pressure meter. He slowly releases the air and uses a 
stethoscope to listen to the blood in your arm. When he 
first hears the sound of the blood surging through, he 
reads the meter. He reads it again when the sound 
ceases. 
The first reading gives the systolic pressure, which indi-
cates the greatest pressure your vessels encounter. The 
diastolic pressure is listed after the systolic and shows the 
least pressure. A systolic reading of 120 coupled with a 
diastolic reading of 85 would be expressed as 120/85, or 
120 over 85. 
For adults, the normal reading when the heart pumps— 
the systolic pressure—is generally between 100 and 140. 
The normal reading when the heart rests—the diastolic 
pressure—is between 70 and 90. Thus, doctors usually 
consider a blood pressure reading under 140/90 normal 
for adults, a reading between that and 160/95, borderline, 
and anything higher than that, clearly hypertensive. 
These distinctions are, of course, arbitrary, since no one 
can say exactly at what point blood pressure becomes too 
high for a given individual, any more than one can give a 
specific weight at which a person becomes too obese. 
Young, healthy people have a numerical difference 
ranging from 30 to 60 between their systolic and diastolic 
pressures. In old age, the difference can run past 100. 
This is because, in youth, blood vessels have a natural 
elasticity, which affords a degree of shock absorption to 
the pressure on the blood vessels. The better the shock 
absorption, the smoother the blood flow. The elasticity of 
the vessels decreases as you get older, and the vessels 
harden, becoming less able to withstand the pumping 
pressure. Thus, the force and relaxation of each spurt of 
blood becomes more pronounced. 
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Angina, Heart Attack, and 
Sudden Death 
The coronary arteries, those vessels carrying oxygen 
to the heart, are especially prone to blockage, or occlu-
sion. Very often, people with coronary artery disease 
(atherosclerosis of the coronary arteries) experience a 
premonition of heart attack in the form of angina pectoris, 
which is usually felt as a pressure sensation or pain under 
the breastbone or the left side of the chest, with occa-
sional spread of the pain to the arms or neck. Angina is 
your heart's way of crying out, telling you it's getting too lit-
tle oxygen because of blockage or narrowing of a vessel 
or vessels leading to it. Unlike other types of chest pain, 
angina generally occurs during physical exertion or 
excitement, when the heart is demanding more oxygen 
than usual. It subsides when the exertion and excitement 
cease. 
Prolonged angina may indicate a heart attack, or myo-
cardial infarction. With a heart attack, so little of the 
required oxygen and other nutrients reach the heart that 
part of the heart muscle dies. 
Heart attacks may produce death suddenly and without 
apparent warning. Half of all fatalities from heart attacks 
occur rather suddenly, and of these, half occur with no 
prior evidence of cardiac disorder. Most heart attacks are 
preceded by some symptoms, but the victim often fails to 
recognize the warning. Sometimes a heart attack itself 
goes unrecognized by the victim, who as a result may 
later suffer a second—and fatal—attack. 
Coronary heart disease is the biggest medical threat 
faced by middle-aged people. Men under 50 suffer five to 
10 times as many heart attacks as do premenopausal 
women, which is why much of the research and literature 
concentrate on male subjects. After menopause, how-
ever, the heart attack rate for women jumps dramatically, 
causing a sharp statistical drop in the male-female heart 
attack ratio. By age 60 and after, the rates for both sexes 
become similar. No explanation has yet been found for 
the generally lower incidence of heart attack in premeno-
pausal women or for the drop in the male-female ratio 
after age 50. 
Stroke 
There are two major types of stroke: atherosclerotic 
brain infarction (the more common of the two) and intra-
cranial hemorrhage, which is bleeding into the substance 
of the brain. Atherosclerotic brain infarction involves 
blockage of the blood vessels to the brain, causing death 
to the section of the brain deprived of oxygen. Intracranial 
hemorrhage occurs when disease-weakened or congeni-
tally weak blood vessels rupture. Hypertension is the 
cause of the vast majority of intracranial hemorrhages. 
About 95 percent of intracranial hemorrhage victims die; 
most victims of atherosclerotic brain infarction may live a 
few years longer. With both types, at least half of those 
who survive their first stroke are left with some permanent 
disability. 
Stroke's counterpart of angina—its "premonition"—is 
transient ischemia, which is caused by partial blockage of 
blood vessels carrying oxygen to the brain. Lacking suffi-
cient oxygen, the brain will inform you by triggering cer-
tain neurologic symptoms or signs, such as slurred 
speech and dizziness, which may pass in a few minutes 
or a few hours. Most always, such "little strokes" are fol-
lowed eventually by a full-blown stroke, in which the blood 
supply to a part of the brain is completely cut off for a pro-
longed period, causing the death of that part of the brain 
deprived of oxygen and accompanying neurologic dis-
orders that do not subside. 
Risk Factors 
Risk factors are your habits and the facts about your 
physical condition that increase your chances of suffering 
heart attack or stroke. The three most prominent risk fac-
tors are hypertension, high cholesterol levels in the blood, 
and cigarette smoking. Others—considered less impor-
tant because they involve less risk or because there is 
controversy over the role they play—include diabetes, 
obesity, physical activity, behavior type, salt intake (a risk 
factor for hypertension), coffee and alcohol, genetic and 
environmental factors. All will be discussed in these 
pages. 
Having only one of the major risk factors at least dou-
bles your risk of heart attack or stroke. If you have two, 
your risk is at least quadrupled. And having all three risk 
factors increases your risk to greater than eight times that 
of a person with none of the factors. 
COMBINATIONS OF RISK FACTORS AND FIRST 
MAJOR CORONARY EVENT* FOR MEN AGES 
Rate per 30-59 
1,000 






Diastolic blood pressure 
of 90 and over 




None One Two All 
Only Only Three 
Combination of major Risk Factors 
Hypertensives—people with significantly elevated blood 
pressure are four times more prone to stroke than people 
with normal blood pressure; diabetic hypersensitive, six 
times. People with normal blood pressure seldom get 
strokes. 
Graph Illustrates the increased risk of a coronary event* with the 
presence of one or more risk factors. For example, with no risk 
factors present, the rate is 20 events per 1,000 people, while with 
the three risk factors present the rate is 171 events per 1,000 people. 
* A coronary event is defined as any clinically significant manifestation of 
coronary artery d isease, s u c h as heart attack or angina. 
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Risk Factors: The Big Three 
Hypertension High Choiesterol Smoking 
Hypertension 
Hypertension is the most important risk factor for heart 
attack and stroke. It is especially significant for stroke: 
more than 90 percent of people who suffer strokes have 
high blood pressure; further, reduction of blood pressure 
leads to a marked decrease in the rate of strokes—even 
among groups of people who have already had strokes. 
The only way to tell whether you have hypertension is 
by having your blood pressure taken. Usually, hyperten-
sion has no symptoms. Your first symptom could be heart 
attack or stroke, but at that point your condition has devel-
oped into something much worse than high blood pres-
sure, and it's much more difficult to deal with. 
"Hypertension" is a word that misleads many people 
because it seems to imply, falsely, a condition brought 
about by being "hyper" or tense. Hypertension is not 
nervous tension; there is no established relationship 
between hypertension and being strained or "uptight"; 
conversely, a relaxed, easygoing manner is no guarantee 
against high blood pressure. Neither does hypertension 
show itself through sweating, flushed face or dizziness. 
The incidence of hypertension doesn't, in most cases, 
correlate with particular occupations or lifestyles. You 
don't have to be an executive or operate on a harried 
schedule to get it. Stress or crisis can raise blood pres-
sure temporarily, but the pressure generally would be 
expected to return to its normal level once the crisis is 
resolved. Many experts believe that a stressful situation 
that exists constantly might have a deleterious effect on 
blood pressure, but this is not known for sure. 
What we do know about hypertension is that it leads to 
strokes, heart attacks, heart failure, kidney failure and 
other vascular complications. Hypertension can affect the 
circulation of any organ, since it can cause the very small 
arteries (arterioles) throughout the body to become 
narrowed. 
The higher the blood pressure—systolic, diastolic, or 
both—the greater risk of heart attack and stroke, as well 
as of heart failure, kidney failure and impaired circulation 
to the lower extremities. 
We also know that hypertension can be controlled 
through diet, drugs, or even surgery. In cases of border-
line hypertension, medication may not be necessary. 
Instead, the physician may recommend that the patient 
lose weight, eliminate salt from his diet, engage in regular 
moderate exercise, reduce stress where possible, or quit 
or cut down on smoking. 
What doctors haven't found out yet is how, in the major-
ity of patients, it develops in the first place. Only about 10 
percent of all cases of hypertension can be traced to a 
specific cause, such as kidney or endocrine (hormonal) 
disease. The remaining 90 percent of cases are called 
"essential hypertension," meaning hypertension that has 
no known cause. Discovery of the cause of the vast 
majority of cases does not appear to be imminent, but 
heightened research efforts across the country have led 
to many important findings in this area. And while they do 
not yet understand fully the underlying causes, doctors 
now have the ability to lower blood pressure in every per-
son with hypertension. 
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There is one important curable cause of hypertension 
that is becoming increasingly common: the use of oral 
contraceptive drugs. It was discovered in a recent study 
that up to 5 percent of young or middle-aged women who 
have been on long-term treatment with oral contraceptive 
drugs have developed high blood pressure. Hypertension 
caused by these drugs can, in some cases, be very 
severe, but the problem generally disappears when use of 
the contraceptives is discontinued. 
Some 23 million Americans—or approximately 14 per-
cent—have high blood pressure. If you are black, your 
chances of having hypertension are doubled; about 20 to 
25 percent of adult blacks have the disease. Current 
research hopes to discover why this is true and why 
blacks have a lower incidence of heart attack, but a 
higher incidence of stroke, than whites. 
Women have as much hypertension as men, and suffer 
as many strokes; however, for reasons not yet known, 
they suffer only a fraction of the number of heart attacks 
men do. 
Hypertension tends to run in families, and there is evi-
dence, based in part on research on identical twins raised 
apart, that the tendency is rooted more in genetics than 
environment. Such an inborn predisposition to develop 
hypertension may be a very important factor, and it may 
be triggered in the individual by other factors, such as 
overweight, high salt diet or oral contraceptive drugs. 
Other people, on the other hand, may inherit constitu-
tional characteristics that protect them from hypertension. 
They may be compared to the lucky people who eat lots 
of fatty foods and never record high serum-cholesterol 
levels, or who appear to indulge in high-calorie foods and 
yet don't gain weight. 
Some studies also suggest that environment may con-
tribute to the development of hypertension. One study 
noted that rural Africans who moved to cities on that conti-
nent increased their incidence of hypertension after they 
moved. What the studies did not show is whether the 
increase resulted from change in location, lifestyle or diet, 
or was due to the upsets of urban living. Higher blood 
pressure levels were also found among residents of so-
called high-stress neighborhoods in Detroit, compared 
with residents of low-stress areas. 
In 1970, several studies revealed that only about half of 
those who had hypertension knew of their condition, and 
that, of that number, only about half were receiving treat-
ment. As a result of the increased use of screening pro-
grams and greater public awareness of the disease, more 
people who have hypertension are being identified than 
before; now, approximately two-thirds of hypertensives in 
the United States are aware of their illness and, of these, 
two-thirds have received treatment. But, unfortunately, 
the number of hypertensives who are adequately control-
ling their disease is not increasing at the same rate as the 
number being detected. The main problem in high blood 
pressure control is no longer detection, but maintenance 
of proper treatment for known hypertensives. 
High levels of lipids (fats) in the blood and blood vessels 
go hand in hand with hypertension as a major risk factor 
in the development of atherosclerosis. 
As we saw earlier in the discussion of atherosclerosis, 
lipids flowing through the body in the bloodstream may 
deposit within the walls of the blood vessels and cause 
narrowing, scarring, and hardening. Narrowed vessels 
may prevent blood from getting through adequately, and 
hardened vessels are unable to absorb the increased 
pressure. (See section on blood pressure, above.) 
Of the several types of fatty materials, cholesterol is the 
most widely studied and most commonly known to the 
general public. Your risk of having a heart attack is directly 
related to the level of cholesterol in your blood. If your 
blood (or serum) cholesterol level remains below 180 milli-
grams per hundred cubic centimeters of blood over your 
whole lifetime, your chances of ever being bothered by 
atherosclerotic coronary heart disease are small. For 
most persons, levels above 180 (some experts say 220) 
begin to represent a risk, and the risk increases in a con-
tinuous upward curve with increased cholesterol levels. 
If you are a man aged 30 to 39, your risk of developing 
coronary heart disease is four to five times greater if your 
cholesterol measures more than 260 milligrams than if it 
is below 200 milligrams. 
TWENTY-TWO YEAR INCIDENCE OF 
CORONARY HEART DISEASE/CHOLESTEROL 
LEVEL IN MEN AGED 30-39 
INCIDENCE OF CORONARY HEART DISEASE 
PER 1,000 









J / 335.4 
Graph illustrates increase in numbersof cases of coronary 
heart disease with increases in serum (blood) cholesterol 
levels. 
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Recently, some important new light has been shed on 
the cholesterol picture with the discovery that certain 
blood lipoproteins—transport vehicles for cholesterol— 
apparently play a role in protection against heart disease. 
Persons with high levels of high density lipoproteins 
(HDL) have a lower risk of developing coronary heart 
disease, while those with reduced levels of HDL have a 
higher risk. Scientists are now attempting to determine 
what can be done to raise the level of "good" HDLs in 
the blood, and to lower the supply of "bad" LDLs (low-
density-lipoproteins), suspected of being associated with 
an increased risk of heart disease. 
Meanwhile, the best way to keep fatty materials from 
lodging in your blood vessels is to keep them out of your 
diet. The vast majority of Americans who develop coro-
nary heart disease have high levels of fats in their blood 
caused by what they eat. Thus, a low-fat, low-cholesterol 
diet is essential. The goals of such a diet should be to 
(1) reduce the overall intake of calories, (2) limit the 
amount of total fat and saturated fat, and (3) restrict the 
amount of cholesterol in the diet. In addition, it should 
seek to substitute polyunsaturated fats for saturated fats 
wherever possible. 
FATS AND OILS 
Polyunsaturated fats tend to lower blood cholesterol. 
They are derived from vegetable products, are usually 
liquid at room temperature, and include such things as 
corn, cottonseed, soybean, and safflower oils. "Polyun-
saturated" refers to the chemical composition of the fatty 
acid: its molecules consist of groups of carbon atoms that 
are not saturated with hydrogen (or hydrogenated). 
Saturated fats tend to raise blood cholesterol. They are 
usually fats of animal origin, and are frequently solid, 
rather than liquid, like the fats in whole milk, cream, 
cheese, butter, and meat. 
There are two liquid vegetable oils that are, nonethe-
less, highly saturated and to be avoided—palm oil and 
coconut oil. Both are cheap, have a long shelf life, and 
are increasingly used by processors in such foods as 
non-dairy cream substitutes, frozen desserts and other 
processed foods. Cocoa butter, the fat in chocolate, is 
(unfortunately for many chocolate fans) another saturated 
vegetable fat that needs to be restricted. Further, some 
margarines soften at room temperature, even though they 
are hydrogenated. So it is important to read labels to 
identify the nonhydrogenated fats. These fats must re-
place saturated ones, not just supplement them. 
Monoun- Polyun- Choies-
Total Saturated saturated saturated terol Food 
Size Fat Fatty Acids Fatty Acids Fatty Acids (milli- Energy 
Serving (grams) (grams) (grams) (grams) (grams) (calories) 
Peanut Butter 2 tbsp. 16.0 3.2 8.0 4.5 0 190 
Bacon, cooked crisp 2 slices 8.0 3.0 4.0 1.0 14 90 
Bacon, Canadian (unhealed) 31/4 oz. 14.4 5.0 6.0 1.0 75 216 
Butter 1 tbsp. 12.0 6.0 4.0 trace 35 100 
Lard 1 tbsp. 13.0 5.0 6.0 1.0 13 115 
MARGARINES 
TUB 
Safflower oil, liquid^'^ 1 tbsp. 11.2 1.5 2.5 6.7 0 100 
STICK 
Corn oil, liquid^-^ 1 tbsp. 11.2 2.0 3.6 5.3 0 100 
STICK or TUB 
Corn oil, liquid^'^ 1 tbsp. 11.2 2.1 4.6 4.1 0 100 
Partially hydrogenated or 
hardened fat^^ 1 tbsp. 11.2 2.4 6.2 2.0 0 100 
Imitation Marqarine (Diet)^ 1 tbsp. 5.5 1.0 1.8 2.5 0 50 
Mayonnaise 1 tbsp. 11.0 2.0 2.0 6.0 8 100 
Veqetable Shortening 
(hydrogenated) 1 tbsp. 13.0 3.0 6.0 3.0 0 110 
OILS 
Polyunsaturated 
Corn Oil 1 tbsp. 14.0 2.0 4.0 8.0 0 125 
Cottonseed Oil 1 tbsp. 14.0 4.0 3.5 6.5 0 125 
Safflower Oil 1 tbsp. 14.0 1.5 2.0 10.5 0 125 
Sesame Oil 1 tbsp. 14.0 2.0 6.0 6.0 0 125 
Soybean Oil 1 tbsp. 14.0 2.0 3.5 8.5 0 125 
Soybean oil (lightly hydrogenated) 1 tbsp. 14.0 2.0 7.0 4.8 0 125 
Sunflower Oil 1 tbsp. 14.0 1.6 3.9 8.5 0 125 
Monounsaturated ^ _ „ _ 
Olive Oil 1 tbsp. 14.0 2.8 7.0 3.9 0 125 
^ First ingredient as listed on label. 
^Summary of available data. Composition of margarine changes periodically. 
Adapted from the American Heart Association Cookbook 
®1973, 1975 American Heart Association 
When buying fats and oils you should try to choose 
polyunsaturated fats over saturated fats wherever possible. 
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Generally speaking, a diet designed to reduce blood 
levels of cholesterol and thereby help prevent athero-
sclerosis should limit meat consumption, emphasize lean 
meat, fish and poultry, and eliminate such fatty meats as 
bacon, luncheon meats, spare ribs and the like. It should 
also avoid or reduce the use of egg yolks, whole milk, 
cream and other high-fat dairy products, butter and lard, 
most cheeses, chocolate, and such saturated vegetable 
fats as coconut oil, palm oil and cocoa butter and the 
products made from them, such as most simulated dairy 
products and certain shortenings. 
Instead, it should substitute for the prohibited foods 
such things as egg whites, skim milk, water ices and sher-
bets made with skim milk, margarine, vegetable shorten-
ings and oils, and low-fat cottage cheese. Fish and 
poultry should be substituted as much as possible for red 
meat, because they have less saturated fats—but even 
here, total quantities should not be excessive. 
Foods that are by nature predominantly fat should be 
eaten in moderate quantities; they include margarine, 
shortening, oils, nuts, peanut butter, olives and avocado. 
You should use sparingly such high-fat foods as bottled 
salad dressings, potato chips and similar snack foods, 
fried foods, "fancy breads," and rich desserts. 
Use fruits, vegetables, whole-grain cereals and leg-
umes to replace the high-fat, high-cholesterol foods 
removed from your diet. 
To Americans accustomed to a diet loaded with fat and 
cholesterol, such a prescription may seem unnecessarily 
severe. But consider that a direct link has been estab-
lished that begins with a diet high in saturated fats and 
cholesterol, leads through high cholesterol levels in the 
blood to the development of atherosclerotic plaques, and 
from there to a high incidence of heart attack and stroke. 
The intake of cholesterol in the United States, which has 
a very high rate of death from coronary heart disease, 
is a high 500 to 750 milligrams per day. In Japan, where 
the death rate from coronary heart disease traditionally 
has been low, dietary cholesterol and fat have been 
correspondingly low. 
Since high levels of cholesterol and other fats in the 
blood can begin to develop early in life, it is important to 
begin taking preventive measures in early childhood. 
Even if you have a normal cholesterol reading, you should 
follow a preventive diet regimen not only for your own 
sake, but especially for the sake of your children. Obvi-
ously, if you have a diagnosed problem of high blood 
cholesterol or triglycerides (another important group of 
body fats) yourself, you need to follow a strict dietary plan. 
The low-fat, low-cholesterol diet will take discipline and 
intelligence, but it is easier as you become accustomed to 
it. In time, whole milk will taste too creamy, and you will 
wonder how you could ever have thought that bacon and 
eggs were the only foods fit to begin the day with. And you 
will have the comfort of knowing you are not the only one 
watching dietary fats and cholesterol. 
You have probably already noticed the increasing array 
of substitutes for high-cholesterol foods on your super-
market shelves, as well as the increasing emphasis on 
low-cholesterol content in TV food commercials. Clearly, 
large numbers of Americans are becoming aware of the 
necessity for changing old, unhealthful eating patterns, 
and the food processors are responding. Recently, gov-
ernment officials announced that the average American's 
cholesterol level had dropped by 5 to 10 percent since the 
early 1960s and said that this decrease may have contrib-
uted to a sharp drop in deaths from heart and blood ves-
sel diseases. 
One warning: because similar food products often con-
tain different ingredients, learn to read labels properly. 
Labels on processed foods will tell you what kinds of fat 
went into them and what methods of preparation were 
used. If you have been diagnosed as suffering from 
hypercholesterolemia (high serum cholestrol), you may 
wish to consult, in addition to your physician, a nutritionist 
to tell you what the labels don't. For example, some labels 
list only "vegetable oil," without indicating whether the 
vegetable oil is saturated or polyunsaturated, so you don't 
know whether you're getting safflower oil (good) or coco-
nut oil (bad). 
A nutritionist can also steer you in the direction of per-
missible replacements for "forbidden foods" or for those 
recommended foods that you just don't like—maybe a dif-
ferent brand of the product in question or a homemade 
version of a supermarket item. You will have to give up the 
rich desserts you may have been fond of, but there are 
recipes for good-tasting desserts you can make at home, 
substituting for forbidden ingredients. You can obtain 
these from a nutritionist or from a number of excellent 
cookbooks—including one prepared by the American 
Heart Association—that are available in the library. (See 
Bibliography, page 19.) The sweets often taste very like 
the original desserts and can be enjoyed by everyone in 
the family, including the kids. 
Many people don't mind the low-saturated-fat or low-
cholesterol diet at all, once they get used to it. But some 
fall prey to all sorts of temptations and rationalizations. 
They complain that lean meat costs more than fatty meat; 
that the store doesn't carry a certain item; that the kids 
won't drink skimmed milk; that such-and-such a newspa-
per article conflicts with a recommendation on their diet. If 
you're about to stray, just remember that your special diet 
isn't such a heavy burden, when you consider that it is 
vital to your health, and maybe your life. 
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Recently, the Select Committee on Nutrition and Hu-
man Needs of the U.S. Senate (Sen. George McGovern, 
chairman) issued a landmark report outlining dietary 
goals for the United States. The following is taken direct-
ly from the committee's report. 
U.S. Dietary Goals 
1. Increase carbohydrate consumption to account for 
55 to 60 percent of the energy (caloric) intake. 
2. Reduce overall fat consumption from approximately 
40 to 30 percent of energy intake. 
3. Reduce saturated fat consumption to account for 
about 10 percent of total energy intake; and balance 
that with poly-unsaturated and mono-unsaturated 
fats, which should account for about 10 percent of 
energy intake each. 
4. Reduce cholesterol consumption to about 300 mg. a 
day. 
5. Reduce sugar consumption by about 40 percent to 
account for about 15 percent of total energy intake. 
6. Reduce salt consumption by about 50 to 85 percent 





































The Goals Suggest the Following Changes in Food 
Selection and Preparation 
1 Increase consumption of fruits and vegetables and 
wholegrains. 
Decrease consumption of meat and increase con-
sumption of poultry and fish. 
Decrease consumption of foods high in fat and par-
tially substitute poly-unsaturated fat for saturated 
fat. 
Substitute non-fat milk for whole milk. 
Decrease consumption of butterfat, eggs and other 
high cholesterol sources. 
Decrease consumption of sugar and foods high in 
sugar content. 
Decrease consumption of salt and foods high in salt 
content. 
Smoking 
Besides being one of the three major risk factors in 
heart disease and stroke, cigarette smoking is, of course, 
the villain in another deadly disease. If you smoke more 
than a pack a day you increase your risk of heart disease 
threefold. But you also increase your risk of lung cancer 
23 times. Further, sudden death from heart attack occurs 
two to three times as often among men Who smoke as 
among those who do not. Smoking is also the principal 
cause of emphysema, a disease that is rapidly becoming 
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Graph illustrates the varying rates of coronary events* 
depending upon smoking habits. For example, those men 
who never smoked had a rate of 40 coronary events per 
1,000 individuals, while those smoking over a pack a day 
had a rate of 131 events per 1,000 individuals. 
* A coronary event is defined as any clinically significant manifestation or 
coronary artery d isease, sucfi as tieart attack or angina. 
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Smoking can increase the pulse rate, constrict the 
blood vessels, and cause premature heartbeats. These 
effects are generally much more pronounced in cigarette 
smokers than in pipe or cigar smokers, probably because 
the latter two groups don't inhale much smoke. 
Scientists still don't know for sure whether it is the nico-
tine in cigarette smoke that is the culprit, or carbon mon-
oxide, or some other ingredient. 
What they do know for sure is that it is well worth your 
while to quit smoking. Men who quit average one-third 
fewer heart attacks than those who don't. Among men 
aged 20 to 34, the incidence of heart attack drops by 
more than half. Furthermore, the mortality rate for male 
ex-smokers due to all causes, including heart diseases, 
drops by one-fourth. 
Until fairly recently, most studies on the effects of smok-
ing on health involved only men, because women didn't 
begin to smoke heavily and in statistically significant num-
bers until recently. And, perhaps because all the frighten-
ing statistics referred only to men, many women were 
lulled into a false sense that they were somehow immune 
to the devastating effects of smoking. Now, with the 
increased number of women smokers, with the greater 
number of heavy smokers among women, and with the 
increasingly early ages at which girls begin to smoke, all 
that is changing. Studies published in the last few years 
have clearly demonstrated that for women, as for men, 
cigarette smoking presents serious risks to health and life. 
One such study, conducted by the American Cancer 
Society, showed that women between the ages of 45 and 
55 who smoke are twice as likely as non-smokers to die 
of a stroke or heart disease. Women smokers were also 
found to have a greater risk of dying at a young age from 
lung cancer, emphysema and bronchitis, cirrhosis of the 
liver, aortic aneurysm (a "blow-out" in the body's main 
artery), and cancer of the mouth, pharynx, larynx, and 
esophagus. The risk of premature death was greatest 
among women who smoked the most cigarettes and who 
inhaled. 
The chances that you will die from a heart attack begin 
to decrease as soon as you stop smoking. The direct 
effects of smoking on your cardiovascular system cease 
with your last cigarette (although the damage that has 
been done to your arteries through atherosclerosis can-
not, for the most part, be reversed). Even the men most 
susceptible to heart attack, if they give up smoking in their 
early thirties, may be able to hold off or prevent heart 
attacks. Obviously, the earlier you quit and the shorter 
the time that you have been smoking, the better your 
chances. But quitting smoking at any age improves health 
and life expectancy; it is never too late to quit. 
Statistics show that people who quit smoking have less 
chance of getting a heart attack than do people who have 
never smoked. This doesn't mean that everyone should 
smoke and then quit; it's just mathematical legerdemain. 
A number of high-risk smokers have already been elimi-
nated from the statistics, by heart attack or death, leaving 
smokers with better survival characteristics to make up 
the statistical samples. The people with high-risk factors 
from other causes may not have suffered their attacks 
yet. They contribute to the increased statistical risk of 
heart attack for non-smokers. 
Giving up cigarettes also helps increase your breathing 
capacity and makes you more resistant to pneumonias. 
By affecting how much physical activity you can engage 
in without becoming uncomfortably winded, breathing 
capacity also has an indirect effect on how much exercise 
you get. 
The smoking habit is a physical and psychological 
addiction that's difficult to break. Smokers often use the 
excuse that they shouldn't stop smoking because they'll 
gain weight, and they "reason" that weight is also a risk 
factor in heart disease. 
The fact of the matter is that people who quit smoking 
gain only a small amount of weight—usually about five to 
ten pounds—during the course of a year, and then their 
weight gain levels off. They don't continue to balloon out 
as the years go by. This may cause tailoring headaches, 
but doctors say that the risk involved in a weight gain of 
five to ten pounds is negligible compared to the tremen-
dous benefits of quitting. 
Tips to Help You Quit Smoking 
1. Note the occasions when you are most apt to smoke 
and try to avoid these situations; for example, get up 
from the table directly after a meal; cut down on coffee 
drinking. 
2. Change your brand of cigarettes often, and buy by the 
pack. 
3. Enjoy some new oral sensations; brush teeth three 
times daily; drink more water or juice; eat new foods 
like raw vegetables, fruits. 
4. Smoke only enough to satisfy your craving—half a 
cigarette at most. 
5. Set a goal for stopping, and keep a written record on 
the back of the pack of where, when and how many 
cigarettes you smoke. 
6. Give yourself a reward when you reach certain goals, 
and a "punishment" (e.g., a donation to charity) if you 
backslide. 
7. Become involved in new activities, particularly ones 
requiring the use of your hands. 
8. Don't be discouraged if, after an initial dramatic 
decrease in the amount of your smoking, you notice a 
temporary leveling off. Remember, quitting isn't easy; 
but you can do it. 
(More information on how to stop smoking is included in 
the Bibliography.) 
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other Risk Factors 
Diabetes 
Diabetes is a risk factor for heart attack and stroke, 
both because of Its own effect on the cardiovascular sys-
tem and because it may lead to hypertension and high 
blood-fat levels. It sharply increases the risk of heart 
attack and stroke, even more so when it occurs in combi-
nation with hypertension. 
Diabetes is a disorder in which the body is unable 
properly to metabolize carbohydrates, usually because 
the pancreas is failing to produce enough insulin for the 
proper metabolism to take place. 
Diabetes can be thought of as accelerating the vascular 
aging process. It speeds up the hardening of the arteries 
that occurs naturally with advancing age. It affects the 
vessels in the cardiovascular system and also other large 
and small blood vessels, notably those in the eyes and 
kidneys. Damage to blood vessels in the retina of the eye 
can cause hemorrhaging and blindness; in fact, diabetes 
is the second leading cause of blindness in the United 
States. 
The exact mechanism by which diabetes hastens the 
atherosclerotic process is not known, and ways to control 
it as a risk factor are few. One significant finding has been 
that, while fewer women than men suffer from cardiovas-
cular disease, the advantage is wiped out for women with 
diabetes. Diabetic women have at least as much, perhaps 
more, cardiovascular disease than non-diabetic men. 
Hypertension occurs much more frequently in all 
diabetics, both male and female—possibly three to four 
times as often—than in the non-diabetic population. The 
risk of developing severe kidney disease is also in-
creased with diabetes. 
Diabetics also tend to have high blood-lipid levels, 
which in turn adds to the risk of vascular complications. 
Diet is the first line of defense for many diabetics, particu-
larly those whose disease is not severe, and physicians 
often prescribe a low-fat diet in addition to the usual low-
calorie regimen. There is much less concern nowadays 
about limiting dietary sugars or starches, and more 
about reducing total calories to control body weight and 
decreasing dietary fats to help control blood fats. 
Investigations into diabetes and its relation to cardio-
vascular disease have not produced much definitive 
information. We still don't know exactly why diabetes 
increases the risk of cardiovascular disease, though we 
do know that, because it does, it's important to try to con-
trol it. 
Obesity 
If you don't think overweight increases your risk of 
heart attack and stroke, ask an insurance man. Insurance 
companies were convinced even before medical 
researchers that obese people have higher mortality 
rates from cardiovascular disease than do slim people. 
They sometimes charge fat people higher premiums or 
require that they lose weight before they can be insured. 
Obesity does most of its harm through its influence in 
increasing other risk factors. Overweight people have 
more hypertension, more diabetes, and higher levels of 
cholesterol and fat in their blood. Extremely obese people 
have a markedly curtailed life expectancy. The incidence 
of hypertension among such people is very high. Signifi-
cant weight loss is frequently accompanied by a drop in 
blood pressure, and may also lower the cholesterol level. 
You are generally considered to be obese if you are 20 
percent or more over your ideal weight. But, as with most 
risk factors, the risk tends to go up as your weight goes 
up, beginning somewfiere slightly above ideal weight. So 
even if you are not technically "obese," but merely "over-
weight," you may still be increasing your risk. 
Through its pernicious effect on other risk factors, then, 
obesity becomes a significant threat in itself. Weight can 
be difficult to control, but the benefits of lowering your 
weight are many. 
3"K5-^/00=//5' 
An Easy Way to Calculate Your Ideal Weight 
if you are a woman, take the number of inches of your 
height above 5 feet, and multiply it by 5; then add 100 
pounds. For example, an approximate ideal weight for a 
woman 5 ft. 5 in. tall would be calculated this way: 5 (no. 
of inches above 5 ft.)x 5= 25 plus 100= 125 lbs. 
If you are a man, take the number of inches of your 
height above five feet, and multiply it by 6; then add 106. 
For example, for a man 5 ft. 10 in. tall, an approximately 
ideal weight would be lOx 6= 60, plus 106,= 166. 
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Some Strategies For Eating Less 
1. Separate eating from other activities, particularly 
socializing. 
2. Make high-calorie foods inconspicuous or inaccessi-
ble; put them in an out-of-the-way part of your cabinets 
or refrigerator. 
3. Prepare portions so as to make them appear larger; 
use smaller plates. 
4. Eat slowly; wait before taking a second portion or des-
sert. It takes time for your brain to register the fact that 
you have eaten. 
5. Put extra food away before the meal begins. 
6. Establish goals with a system of rewards (non-food) 
and punishments. You will probably see fast initial 
results, and then a slowing down. Don't be 
discouraged. 
(Additional information provided in the Bibliography.) 
Physical Activity 
Whether or not physical activity has a role in prevention 
of heart attack and stroke is a subject of continuing con-
troversy. The controversy can be attributed partly to the 
fact that many people embarking on physical fitness pro-
grams at the same time change other habits as well; they 
may stop smoking, change their diet, and lose weight. It 
may be difficult, therefore, to be sure how much of any 
ensuing benefits are attributable to the exercise alone, 
and how much to other changes in lifestyles. At any rate, 
there are indications that physical activity may help make 
a heart attack less severe by stimulating collateral circula-
tion—blood flow in healthy vessels—which can compen-
sate to some extent for blocked ones. This would mean 
that a physically fit person might be better able to survive 
an attack and to avoid a second one. In one study, active 
men were found to be three times more likely to survive a 
heart attack than sedentary men. 
We do know, however, what exercise actually does to 
the cardiovascular system. Certain types of exercise pro-
grams can measurably improve your heart's efficiency, 
causing it to accomplish the same amount of work with 
less effort or expenditure of oxygen. The effect on you is 
to make you feel better and to increase your stamina so 
that you don't get winded so soon during physical activity. 
Such exercise programs also help in weight control. 
The kind of activities that can accomplish these bene-
fits are those rhythmic exercises that use major muscles 
repeatedly, but at a steady level, below maximum capac-
ity. They include such activities as jogging, running, swim-
ming and bicycling. If you do them regularly for sufficient 
periods of time, and neither too strenuously nor not 
vigorously enough, these activities will produce specific 
physiological changes. Brisk walking, rowing, rope-skip-
ping and running in place are among the other exercises 
that can have the same "training effect" on your system. 
(Isometric-type exercises, such as weight-lifting, pulling 
or pushing, are not recommended for this purpose, since 
they may cause your blood pressure to increase appreci-
ably while you are doing them.) 
Remember that exercise should be performed at least 
three times a week, and preferably more. The weekend 
athlete who caps a week of inactivity with a sudden burst 
of strenuous exercise is not doing his cardiovascular sys-
tem any good, and he may be courting aches and pains, 
pulled muscles—or even a heart attack. 
Behavior Type 
The association of "psychosocial factors"—personality 
traits and environmental influences—with hypertension 
and coronary heart disease is less controversial now than 
it was a decade ago. The question no longer is strictly, 
"Do personality and environment affect hypertension and 
coronary heart disease?" It's closer to being, "How impor-
tant are these factors?" 
What are these psychosocial factors? They include 
personality, behavior, emotional response, nationality, 
geography, social status, urbanization, and—to the extent 
that these biological realities determine how one is acted 
on by society—race and sex. 
Exploration of their relationship to physical factors 
affecting coronary heart disease is only in its beginning 
stages, even though physicians for centuries have sus-
pected a correlation. William Harvey, the scientist who 
astonished the medical world in the 17th century by pro-
posing that blood circulates through the body, asserted in 
1628 that every disturbance of the emotions reaches the 
heart. Sir William Osier wrote in 1897 "I believe that the 
high pressure at which men live and the habit of working 
the machine to its maximum capacity are responsible for 
(arterial degeneration) rather than excesses in eating and 
drinking.. . ." 
Twenty years ago, two California cardiologists, Meyer 
Friedman and Ray H. Rosenman, studying psychosocial 
factors and their relationship to heart disease, proposed a 
"Type A-Type B" behavior model. The typical Type A per-
son, who suffers two to three times as much heart dis-
ease as Type B, is a person who excitedly and chronically 
strives to achieve the greatest possible amount in the 
least possible time, impatiently steamrolling over obsta-
cles if necessary. The Type B person is everyone else— 
people who are more relaxed, unhurried and unruffled by 
life's exigencies. 
Friedman and Rosenman worked in collaboration with 
David Jenkins, M.D., chairman of the Department of 
Behavioral Epidemiology at Boston University School of 
Medicine, who devised an effective questionnaire—the 
Jenkins Activity Survey—for determining whether and to 
what extent a person is "Type A." 
The evidence is becoming more and more convincing 
that the Type A personality is an independent risk factor in 
the development of coronary heart disease. Not only do 
Type A people have more heart attacks, but in an autopsy 
study, men who were judged to be Type A during their life-
time were found to have more atherosclerosis in their 
coronary arteries. This was true even for those men who 
did not die of coronary disease. There is no evidence yet. 
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however, that the Type A personality leads to 
hypertension. 
Type A behavior is not simply a reaction to stress, but a 
constant pattern of behavior evident in both pleasant and 
unpleasant life situations, provided these situations are 
seen by the Type A person as containing even the slight-
est element of challenge. 
Mr. Type A's personality is apparent whether he's work-
ing or on vacation, under pressure or living and working 
leisurely. He seems to consider nearly all situations 
extremely challenging and reacts to them as if he were 
under great pressure. 
If you're a Type A, you compete, strive for more and 
more achievement, feel pressured and drive yourself 
hard. You're aggressive (or you vigorously repress your 
aggressiveness), hasty, impatient, restless, hyper-alert. 
You're dedicated to career goals to the exclusion of your 
family, friends and hobbies. You're always on the go. You 
have excessive motor energy that shows itself through 
rapid speech, clipped words and gestures, tense, tight 
smiles and repetitive tapping, drumming or shaking of 
your hands, feet or small objects. You give your asso-
ciates the impression of being tense, you can't sit still, you 
can't relax, and you tend to drive, work and eat faster than 
other people. Nowadays we might describe you as a 
"workaholic." 
As a Type A, you are conscientious, have high values 
and standards and feel people judge you by your produc-
tivity. You try to beat records and crave recognition for 
doing so. You like to do several things at once, and you're 
compulsive about getting everything done, the sooner the 
better. 
Since you're so involved in your work and achievement, 
you neglect other people and interests. You don't see 
objects that don't pertain to the task at hand, and you 
don't seem to hear what people say if the topic doesn't 
concern you. You don't notice pictures on the wall. The 
same with other people—you don't notice that you're 
ignoring them. You get angry and impatient when other 
people don't work as fast or as well as you do, and you 
resent people who have lower standards. 
You're not automatically Type A if your life contains a 
large amount of stress, as defined by a high-pressure job 
or family troubles. Everyone is under pressure some-
times. Most people grapple with it, and it passes. The 
important factor is not whether you're under stress, but 
how you cope with it. The Type A person, however, thinks 
of himself as being under stress constantly, because he 
can never get where he's going fast enough or complete 
enough of the jobs he sets for himself. 
As you can see, there are many characteristics asso-
ciated with the Type A personality, and it shouldn't be 
assumed that having some of them necessarily makes 
you a Type A person; Type B people usually have a few of 
them. On the other hand, you don't need to exhibit all the 
Type A characteristics to be a Type A. Whether you're a 
Type A or Type B depends on the number of characteris-
tics you possess, their intensity and whether they 
coalesce into a coronary-prone behavior pattern. Inter-
views and written tests—such as the Jenkins Activity Sur-
vey—can determine whether or not you're Type A, and 
these tests may soon be useful in predicting who will 
develop coronary heart disease. 
The Type A behavior pattern, unlike the other cardio-
vascular risk factors, is thought to be an even greater risk 
factor for the second heart attack than the first. So if you 
are a Type A and you have your first heart attack, the 
recovery period is a good time to re-evaluate your behav-
ior and your outlook on life. 
You might want to try to shift your emphasis from doing 
to being, to stop judging your worth on how much you pro-
duce each day, and instead start thinking about what kind 
of person you are during that day—in short, to shift your 
concern from the quantity in your life to its quality. 
Salt and Blood Pressure 
Salt appears to be an important factor in hypertension, 
although there is still much controversy over just how 
important it is and how it enhances the development of 
high blood pressure. There is convincing evidence that 
population groups with extremely low salt intakes— 
notably in the South Pacific and Africa—have almost no 
hypertension. And in countries where the salt intake is 
unusually high, as in Japan, rates of high blood pressure 
are also very high. 
When the salt intake of a hypertension patient is 
restricted, his blood pressure may go down. More effec-
tive in lowering blood pressure is the use of diuretics, 
drugs which wash out the excess salt derived from the 
foods the patient eats. The pioneering work on the value 
of diuretics in treating hypertension was done at Boston 
University Medical Center. 
There is currently a great deal of research being con-
ducted at the Medical Center that focuses on the complex 
relationships among salt, kidney hormones and kidney 
function, and adrenal function. These factors seem to be 
closely interrelated, and it may turn out that it is not 
enough to speak of the role of salt alone. 
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We Americans take in a great deal more salt in our food 
than we need for normal functioning. Many of our favorite 
junk foods and snack foods are heavily salted; indeed, it 
is difficult to find any prepared foods on your supermarket 
shelves that don't contain added salt. Until recently, even 
baby foods were heavily salted to appeal to what was pre-
sumed to be the mother's taste. Currently, baby food man-
ufacturers seem to have responded to increased con-
sumer awareness of the possible dangers of too much 
salt by cutting down on or eliminating salt from their 
products. 
Coffee and Alcohol 
studies of Massachusetts residents by Boston Univer-
sity Medical Center researchers have concluded that 
there is no reason to consider coffee a risk factor in cardi-
ovascular disease. Coffee had been suspected as a risk 
factor because men who drink more than four to seven 
cups a day have a higher incidence of cardiovascular dis-
ease. It turned out, however, that cigarette smoking was 
the real offender in the statistics, since the men who drank 
that much more coffee also averaged about two and one-
half times more cigarettes than non-coffee-drinkers. Non-
smoking heavy coffee drinkers, when isolated in the sta-
tistics, showed no higher prevalence of disease than 
non-coffee-drinkers. 
Alcohol taken in markedly excessive amounts can, 
among its many other toxic effects on the body, cause 
damage to the heart muscle. Heavy drinking may also be 
a significant cause of elevated levels of triglycerides in the 
blood. And, of course, there are a lot of calories in liquor. 
In addition, heavy drinkers appear to be a particularly 
high risk for hypertension. 
On the other hand, there is no reason to believe that 
social drinking in moderation contributes to the develop-
ment of cardiovascular disease. There has even been 
some debate about whether drinking small amounts of 
alcoholic beverages might help protect against cardiovas-
cular problems. In the Framingham Study (see page 39) 
those who consumed one to two ounces per day of hard 
liquor or its equivalent were found to have a lower risk of 
hypertension than either abstainers or heavy drinkers. 
The blood levels of high density lipoproteins (HDL) (see 
previous section) may also be higher in such persons. 
Thus it is possible to conclude that a single nightly cock-
tail might actually be therapeutic, but that anything in 
excess of that could be detrimental to your health. 
Genetic and Environmental Factors 
Race and geography affect blood pressure levels, sci-
entists have observed, though they haven't been able to 
discover why. Are the differences genetic, dietary or 
environmental? Theories differ. There is evidence that 
hypertension tends to run in families. But in the case of 
geography, at least, it seems likely that it is the differing 
lifestyles of certain countries and regions, rather than 
innate characteristics, that account for observed 
differences. 
About 20 to 25 percent of the black adults in the United 
States have hypertension, compared with about 10 per-
cent of white adults. Some inconclusive differences in 
hypertension rates have been found from one section of 
the country to another, but the incidence of hypertension 
among blacks is higher than among whites in all regions. 
Some studies have attempted to link the higher inci-
dence of hypertension in blacks to lifestyle and environ-
mental factors. Since large numbers of blacks have low 
incomes and live in unfavorable circumstances—espe-
cially in the inner city—stress has been thought by some 
to play a possible role in their high rate of hypertension. 
So far, no study has succeeded in singling out any consis-
tent habits or environmental characteristics to which ele-
vated blood pressure could be attributed. However, two 
recently published studies—one in California and the 
other in South Carolina—provide additional evidence that 
environmental factors, and especially social class, may 
play a significant role in the development of blood pres-
sure. The California study showed that both blacks and 
whites from low-income, low-status residential areas had 
the highest blood pressure readings and that low social 
status was a more important risk factor for hypertension 
than being black. In South Carolina, researchers discov-
ered that dark skin pigmentation was not as important a 
factor for hypertension as was low social status. 
In addition, significant support for the role of job-related 
stress in increasing the risk of hypertension came from a 
study of disease rates in air traffic controllers, conducted 
at Boston University Medical School and the University of 
Michigan. Air traffic controllers, working in a highly stress-
ful occupation, had four times the rate of hypertension as 
a control group. 
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Children and Cardiovascular Risks 
Such chronic health problems as atherosclerosis and 
hypertension are usually seen as problems afflicting mid-
dle-aged or older people. And, for the most part, this is 
realistic. However, though it may take as many as 20 or 30 
years for these diseases to make their presence known, 
they develop slowly over time, sometimes beginning quite 
early in life. Autopsies of American soldiers in their twen-
ties who were killed in the Korean War disclosed evidence 
of significant atherosclerosis of the coronary arteries in 
70 percent of the men; and in Vietnam about 20 years 
later, similar findings were observed. The process 
obviously begins early, and heart attacks do strike those 
in their twenties and thirties. 
So if you are concerned about preventing the develop-
ment of cardiovascular diseases in your children, the time 
to start is in their earliest years. Let's look at the risk fac-
tors again and see how they relate to the young. 
Hypertension is being diagnosed in more and more 
adolescents and other children, and it has been found in 
children of all ages, even infants. Doctors don't know 
whether childhood hypertension necessarily leads to 
hypertension in the adult years. They do know that hyper-
tension tends to run in families, and that some of the chil-
dren of hypertensive parents will eventually develop the 
disease themselves. They don't know, however, which 
children these are. 
In a small number of cases, in children as in adults, 
blood pressure is high because of a specific physical con-
dition, such as a malfunctioning kidney or a glandular 
abnormality; when the condition is corrected, the blood 
pressure usually falls to normal. 
It is in the majority of cases, where the cause of the 
hypertension is unknown, that medical science has been 
unsure how best to treat hypertensive children. Doctors 
still don't know whether it's advisable or effective to start 
such children on blood-pressure lowering drugs. In a 
report issued recently, a national Task Force on Blood 
Pressure Control in Children recommended that only chil-
dren with very high blood pressures be treated with drugs. 
The Task Force also advised that children three years old 
and older have their blood pressure checked annually, 
and that children found to have sustained high blood 
pressure levels should receive a systematic, long-term, 
follow-up program, with counseling on weight control, salt 
intake, exercise and smoking. 
Research on hypertensive children is just beginning. It 
may take an entire generation to get complete results, 
since doctors will have to watch a number of children from 
birth to middle age before they can come to definite con-
clusions. In the meantime, physicians should be particu-
larly watchful of children whose families have a history of 
hypertension. Besides having their blood pressure 
checked every year, such children should be on low-fat 
diets and have their salt intake restricted. As was men-
tioned earlier, Americans eat a great deal more salt than 
they need; since salt is an acquired taste, probably the 
best solution to the problem is to discourage all children 
from developing the taste for excess salt by not adding it 
to their food from their earliest years. There is no cause 
for concern that children will fail to get the necessary 
amount of salt if you do this. As we have seen, prepared 
foods—such as bread, soup, ketchup, and the l i k e -
nearly all contain added salt, and this, added to a minimal 
amount of salt used in cooking, will more than satisfy a 
child's salt needs—and an adult's, as well. 
Hypercholesterolemia (high levels of cholesterol in the 
blood) and diabetes are both linked to family history and 
to diet. The extent to which they are due to heredity on the 
one hand and to diet on the other, has not been clearly 
established. However, since there is evidence of a genetic 
influence in the development of these disorders, parents 
of children with a family history of either one should be 
particularly alert to the possibility that these problems 
could develop in their children. 
The abundant evidence linking high levels of choles-
terol in the diet with the occurrence of atherosclerotic 
heart disease has already been outlined in this booklet. 
We have seen how Americans, with their high rate of 
heart attack and stroke, have a correspondingly high level 
of cholesterol in their diet. We have also discussed the 
important effect of diabetes on cardiovascular disease, 
and the role of obesity in both diabetes and high choles-
terol. Even knowing all this, you may find it difficult to alter 
the dietary habits of a lifetime, even to save your life. But 
these dietary habits—your food likes and dislikes and 
your eating patterns—were formed in childhood, and 
childhood is the time for establishing healthful eating 
patterns. 
Patterns of eating established in childhood usually per-
sist through a person's life, and if unhealthful, may influ-
ence the development and severity of atherosclerosis in 
later life. Too often, the dietary pattern of childhood 
through the teen years includes foods rich in saturated 
fats and cholesterol—foods like hamburgers, hot dogs, 
French fries, ice cream, and milk shakes. It is surprising 
that parents usually so concerned about the health and 
sound development of their children, often take so little 
notice of their children's poor eating habits. Perhaps it is 
because those habits are not so much worse than the 
parents' own. Diet patterns, like smoking and lack of exer-
cise, are habits built up over a lifetime; they usually begin 
with the child imitating his parents' behavior. If you eat 
foods high in cholesterol, cover your meat with salt, eat 
rich desserts, allow yourself to become fat, smoke, and 
spend your free time in an armchair instead of exercising, 
you are sending a silent message to your children that 
these things are good, that they are the right way to live. If 
you want to reduce risk for your children and prevent their 
developing cardiovascular problems, you have to do 
something first about your own "risky" behavior. 
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What To Do If You Have A Heart Attack 
Even if you have conscientiously tried to lower your risk 
factors, you can never be entirely sure of avoiding a heart 
attack. Some people just have heart attacks, anyway. So 
it's as important to know what to do when you have a 
heart attack as how to prevent one. 
Every second counts. If you think you may be having a 
sudden heart attack, contact your physician and/or get to 
a hospital emergency room at once. Prompt and proper 
attention can save your life and help prevent irreparable 
damage to your heart. 
What are the symptoms of a heart attack? They vary, 
but the usual warnings of a heart attack, as outlined by 
the American Heart Association, are as follows: 
• Uncomfortable pressure, fullness, squeezing or pain 
in the center of the chest for more than two minutes. 
• Pain may spread to the shoulders, neck or arms. 
• Severe pain, dizziness, fainting, sweating, nausea or 
shortness of breath may also occur. 
• These signals are not always present. Sometimes 
they subside and then return. 
—Err on the side of caution. Because heart attacks 
often occur during physical exertion, people sometimes 
mistake their symptoms for muscle pulls or cramps. 
Others hesitate to get help because they don't want to 
admit that they're ill. Still others mistakenly decide that the 
symptoms don't mean anything or are due to indigestion. 
If you're not sure, call your physician or get to a hospital 
anyway. Don't waste valuable time trying to diagnose 
your pains. Avoid procrastination and don't worry about 
embarrassment if it's a false alarm. 
The Warning Signs of a Stroke 
Before you have a major stroke, your body may warn 
you through one or more of the following: 
• A sudden, temporary weakness or numbness of the 
face, arm or leg. 
• Temporary difficulty in speaking or loss of speech, or 
trouble understanding speech. 
• Sudden, temporary dimness or loss of vision, particu-
larly in one eye. 
• An episode of double vision. 
• Unexplained headaches, or a change in the pattern of 
your headaches. 
• Temporary dizziness or unsteadiness. 
• A recent change in personality or mental ability. 
As in heart attack, a stroke victim should be admitted to 
a hospital as soon as possible. There is something you 
can do to assure the victim's safety until help arrives, and 
you should do it even before you call an ambulance. A 
person unconscious from stroke may have difficulty swal-
lowing. You should clear the throat of anything that might 
be in it; otherwise, the victim might die from inhaling 
regurgitated matter. 
The mortality rate for stroke victims is high, but those 
who survive a stroke should never lose hope. Louis Pas-
teur, the famous French scientist of the 1800's, carried on 
most of his work after suffering a major stroke. The out-
look for today's stroke patient is even brighter than it used 
to be, particularly in hypertensive patients whose blood 
pressure is controlled. But your doctor's most important 
weapon is still early detection. 
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Diagnostic Techniques 
Cardiovascular disease isn't something that can be 
diagnosed or cured easily. You don't wake up one morn-
ing and say, "I think I have atherosclerosis today," in the 
way you'd say, "I think I have the flu today." Certain simple 
tests can detect whether you have such risk factors as 
high blood pressure or high cholesterol, but only compli-
cated and costly procedures can determine whether 
these conditions have damaged your blood vessels. And 
heart attack and stroke, by their very definition, imply that 
irreversible destruction has occurred. 
A familiar test that shows whether there are some 
abnormalities of the heart is the electrocardiogram (EKG). 
It records the heart's electrical impulses on graph paper, 
and these tracings show whether there is an adequate 
supply of blood to the heart. The EKG is often done when 
the patient is at rest, but is increasingly proving to be 
more helpful diagnostically when it is done with sophisti-
cated equipment that measures electrical impulses during 
a period of exercise. 
The most important direct method for finding out the 
extent of atherosclerotic blockage of the arteries is 
through coronary angiography. This involves making an 
incision in the hand or foot and running a plastic tube 
through an artery to the heart. A dye is injected through 
the tube right into vessels that feed the heart muscle, and 
shows up on a "cineangiogram," which is like a motion 
picture x-ray. The cineangiogram measures the width of 
the arteries in the normal and obstructed sections and 
shows where the blood has trouble passing. When a 
patient has one of the three major arteries or one of their 
important branches narrowed by at least 50 to 70 percent, 
he is defined as having significant coronary artery dis-
ease. Depending on the nature and degree of the block-
age, some patients may be candidates for a coronary 
bypass or open-heart surgery. 
In a coronary bypass, doctors must construct new 
coronary artery pathways to circumvent the occluded 
ones. For this purpose, they generally use veins taken 
from the patient's thigh. The operation is a serious proce-
dure, although the risk is now relatively low in those 
established centers that perform the surgery on a regular 
basis. The surgery is particularly valuable for persons 
with severe angina who fail to respond well to medication, 
and for patients with obstruction of one or more of the 
three major arteries. 
The diagnosis of heart disease is currently entering a 
new era of non-invasive testing techniques, by which doc-
tors are able to measure the extent of atherosclerosis and 
damage without the risk of invasive techniques. The non-
invasive methods are still experimental, in most cases, 
but are expected to be in wide use in the near future. They 
include: 
• radioactive imaging: a technique in which short-lived 
radioisotopes are used for scanning the heart. The 
distribution of radioactivity in the heart reveals how 
well it is contracting and emptying the blood, and 
which areas of the heart may be receiving insufficient 
blood. 
• ultrasound: a method for mapping out and measuring 
the performance of the heart by using high-frequency 
sound waves. Structural abnormalities may be 
defined with remarkable clarity in patients having con-
genital heart disease, problems involving heart 
valves, or diseases influencing the heart muscle itself. 
Although these and other sophisticated procedures 
exist, you should certainly not rely on them as your only 
hope. They are complicated, costly and by no means as 
satisfactory as having a healthy cardiovascular system in 
the first place. And they cannot reverse the unyielding 
atherosclerosis. The key to preventing heart attack and 
stroke is preventing atherosclerosis. 
Afterword 
By Aram V. Chobanian, M.D. 
Director, Boston University 
Cardiovascular Institute 
We have for some time believed that if Americans could 
be persuaded to lower their cardiovascular risk factors by 
appropriate changes in lifestyle and by medications, the 
results would be a decrease in the rate of heart attack and 
stroke and an increase of average life expectancy. The 
most recent statistics would seem to confirm this belief. In 
the summer of 1977 the National Heart, Lung and Blood 
Institute made an important announcement: that deaths 
from heart attacks, strokes, and other cardiovascular dis-
eases had decreased by more than 20 percent during the 
past decade. The reduction exceeded 200,000 deaths per 
year. In addition, the U.S. Census Bureau almost simulta-
neously announced that the life expectancy for a baby girl 
born today is 81 years and, for a baby boy, nearly 72. 
These figures represent an increase of four years of life 
expectancy for females and three for males since the last 
figures were published. Thus, we may finally be seeing a 
reversal of the trend for increasing cardiovascular deaths 
which had been present for the past century. Why the 
improvement? 
A number of factors are probably involved in the drop in 
death rate from cardiovascular disease. Better control of 
high blood pressure would be one obvious factor, and per-
haps the most important one. Prevention of rheumatic 
fever and rheumatic heart disease by early treatment of 
streptococcal infections would be another, as well as new 
surgery for diseases of the heart valves and congenital 
heart disease. The introduction of coronary care units and 
cardiopulmonary resuscitation for treatment of acute 
heart attacks has also probably had an effect. Recently, it 
was announced by the National Heart, Lung and Blood 
Institute that the average American's blood cholesterol 
level had dropped by 5 to 10 percent since the early 
1960's, and that adults were now smoking somewhat less. 
These decreases may well have helped cause the sharp 
drop in deaths. Dr. Robert I. Levy, the Institute's director, 
said, "What we think we are seeing now are the effects of 
great changes in the lifestyles of men and women who 
have been reading and listening:' 
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Despite these improvements, which should be the 
cause for great optimism, heart disease is still by far the 
most important health problem in our country. We should 
not ease up, but rather intensify our efforts to combat the 
number one killer. No one should feel helpless. There are 
things you can do to reduce your risk of heart attack and 
stroke and to protect your children. You can lose weight 
and limit your family's intake of calories, saturated fats 
and cholesterol. You can stop smoking and see to it that 
your children never start. You can have your blood pres-
sure checked; if it is high, follow your doctor's directions 
faithfully. You can get some exercise regularly, preferably 
one of the aerobic exercises, such as walking, jogging, 
swimming, or bicycling. 
The most important preventive measures you can take, 
and the ones with the greatest potential payoff, will be 
those that affect your children. If a low-fat diet, regular 
exercise and health habits are made a part of daily life in 
your home, your children will grow up taking these things 
for granted, and won't have to struggle to change their 
habits in mid-life. And they will have a better chance of 
being healthy and living longer. 
As a parent you can also try to influence your local 
school board to place more emphasis on teaching chil-
dren about health and the human body. Very few schools 
have recognized that teaching children about their own 
body systems is as important a part of the science curric-
ulum as botany or chemistry. Most of our children are in 
danger of growing up in ignorance of how their bodies 
work and the effects of how they live on their health. 
School health treatment programs are another area 
that you, as a parent, might try to influence. Most school 
health examinations include weight, but ignore blood 
pressure and other risk factors for cardiovascular dis-
ease. Yet diseases of the heart and blood vessels are the 
most statistically important problems these children are 
likely to face in a few years as young adults. Heart dis-
ease is the major cause of death in males at age 40, and, 
some figures show, as early as age 30. For a teenager, 
age 30 is not so far off. 
This year marks the 30th anniversary of two organiza-
tions that have spearheaded the attack on cardiovascular 
diseases, the National Heart Institute and the American 
Heart Association. The advances that have been made 
during this period in our understanding of the causes and 
treatment of cardiovascular diseases have been truly 
amazing. BUMC has contributed heavily to this effort 
during these 30 years and continues to do so at an accel-
erating pace. We look forward to the future with great 
optimism and are certain that major inroads into the pre-
vention and control of cardiovascular diseases will be 
forthcoming. However, progress will not be achieved with-
out both major research efforts and nationwide programs 
to alter the lifestyles of our people. The potential benefits 
of such efforts are immense, not only with respect to 
improved life expectancy, but also in terms of important 
economic gains and a better quality of life. 
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Glossary* 
ADRENAL GLAND—Complex gland located just above each 
kidney, which secretes a variety of hormones concerned with 
salt balance and several metabolic and sexual functions. It also 
secretes noradrenalin (norepinephrine) and adrenalin 
(epinephrine), which influence constriction of small blood 
vessels, heart rate, blood pressure, and reaction to stress. 
AEROBIC EXERCISE—Any rhythmic, repetitive, dynamic 
activity, such as running, bicycling, and swimming, is generally 
aerobic. 
ANGINA PECTORIS or ANGINA—Literally, chest pain. A 
condition in which the heart muscle receives an insufficient 
blood supply, causing pain in the chest and often in the left arm 
and shoulder. Commonly results when the arteries supplying 
the heart muscle (coronary arteries) are narrowed by 
atherosclerosis. 
ANGIOGRAPHY—X-ray examination of blood vessels 
following injection of an opaque fluid into the blood stream. 
AORTA—The main trunk artery that receives blood from the left 
chamber of the heart. Leading off from it are many lesser 
arteries, which conduct blood to all parts of the body. 
ARTERIOSCLEROSIS—Commonly called hardening of the 
arteries. This is a generic term that includes a variety of 
diseases of arteries. 
ATHEROSCLEROSIS—A type of arteriosclerosis in which the 
inner layer of the artery wall is thickened by cellular material 
and deposits of several substances, particularly fats. These 
deposits (called atheromata) may decrease the diameter of the 
internal channel of the vessel. 
CAPILLARIES—Extremely narrow tubes forming a network 
between the arterioles and the veins. The walls are composed 
of a single layer of cells through which oxygen and nutritive 
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materials pass out to the tissues, and carbon dioxide and waste 
products are admitted from the tissues into the blood stream. 
CARDIOVASCULAR DISEASE—Any disease of the heart or 
blood vessels. 
CEREBRAL INFARCTION—Death of brain tissue due to 
interruption of its blood supply. 
CHOLESTEROL—A fat-like substance found in animal tissue, 
including the blood. In blood tests the normal level for 
Americans is assumed to be between 180 and 220 milligrams 
per 100 cubic centimeters. A higher level is often associated 
with high risk of coronary atherosclerosis. 
COLLATERAL CIRCULATION—Circulation of blood provided 
from nearby smaller vessels when a main vessel has been 
blocked up. 
CORONARY HEART DISEASE—Disease of the heart 
occurring as a result of impairment in its blood supply. The 
usual cause is atherosclerosis of the coronary arteries with 
resultant reduction of blood supply to the heart muscle. Heart 
attacks or angina may result. 
DIABETES—A disorder in which the body is unable to 
metabolize sugars properly, usually because the pancreas is 
failing to produce enough insulin for the proper metabolism to 
take place. 
DIASTOLIC BLOOD PRESSURE—The blood pressure during 
the period of the relaxation of the heart; the lowest pressure 
observed during the heart cycle. 
DIURETIC—A medicine that promotes the excretion of salt and 
water in the urine. 
ELECTROCARDIOGRAM—Often referred to as EKG or ECG. 
A graphic record of the electric currents produced by the heart. 
EPIDEMIOLOGY—The study of the circumstances surrounding 
the development of disease in a given population. 
HARDENING OF THE ARTERIES—See Arteriosclerosis. 
HEART ATTACK—Damage or death of heart muscle due to 
insufficient blood supply to the heart. 
HYPERCHOLESTEROLEMIA—An excess of a fatty substance 
called cholesterol in the blood. 
HYPERTENSION—Commonly called high blood pressure. 
Elevation of blood pressure above the normal range. 
ISCHEMIA—A local, usually temporary, deficiency of blood 
supply in some part of the body, often caused by narrowing or 
obstruction of a blood vessel supplying that part. 
LIPID—Fat. 
MYOCARDIAL INFARCTION—The damage or death of an area 
of the heart muscle (myocardium) resulting from a reduction in 
blood supply to that area. 
OCCLUSION—Blockage or obstruction. 
POLYUNSATURATED FAT—A fat so constituted chemically 
that it is capable of absorbing additional hydrogen. These fats 
are usually liquid oils of vegetable origin, such as corn oil or 
safflower oil. 
RADIOISOTOPES—Radioactive forms of elements. 
RAUWOLFIA—A drug consisting of powdered whole root of a 
plant (rauwolfia serpentina) which lowers blood pressure and 
slows the heart rate. Sometimes used in treatment of high 
blood pressure. An anti-hypertensive agent. 
RISK FACTORS—Those physical conditions or life habits that 
are thought to increase one's likelihood of suffering 
cardiovascular diseases. 
SATURATED FAT—A fat so constituted chemically that it is not 
capable of absorbing any more hydrogen (hydrogenated). 
These are usually the solid fats of animal origin, such as the fats 
in milk, butter, meat, etc. 
SERUM—The fluid portion of blood that remains after the blood 
has clotted. It is different from plasma, which is the cell-free 
liquid portion of unclotted blood. 
SPHYGMOMANOMETER—An instrument for measuring blood 
pressure. 
STROKE—An impeded blood supply to some part of the brain, 
and resultant change in brain function, generally caused by: 
(1) a blood clot forming in the vessel (cerebral thrombosis); 
(2) a rupture of the blood vessel wall (cerebral hemorrhage); 
(3) a blood clot or other material originating from another part 
of the vascular system that flows to the brain and 
obstructs a cerebral vessel (cerebral embolism); or 
(4) pressure on a blood vessel, as by a tumor. 
SYSTOLIC BLOOD PRESSURE—The peak blood pressure 
during the period of the contraction of the heart. 
TRIGLYCERIDES—An important group of body fats differing 
from cholesterol, which may also increase the predisposition to 
atherosclerosis when elevated levels are present in the blood. 
*Many of the following definitions have been drawn wholly or in part 
from A Handbook of Heart Terms, published by the U.S. Department 
of Health, Education and V\/elfare, Public Health Service, National 
Institutes of Health. 
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The Boston University Medical Center campus, site of the School of Medicine, Henry M. Goldman School of Graduate Dentistry 
and University Hospital, is conveniently located near the Massachusetts Turnpike and Southeast Expressway in Boston's South End. 
What Boston University Medicai 
Center is Doing About Aii This 
For many years Boston University Medical Center has 
been a leader in investigating the causes of heart attack 
and stroke and is responsible for a number of landmark 
conclusions about risk factors. Currently, research proj-
ects of the Cardiovascular Institute and the Hypertension 
Center at BUMC receive approximately $8 million in 
grants and contracts each year. 
Major contributions have been made by BUMC in 
hypertension, the epidemiology of heart disease, atheros-
clerosis, research on coronary disease behavioral factors, 
drug surveillance, and clinical programs. 
Hypertension. During the late 1940s and the 1950s, the 
hypertension research team at Boston University Medical 
Center, under the direction of Drs. Robert Wilkins and 
Reginald Smithwick, became leaders in developing treat-
ments for hypertension. Dr. Smithwick, who became 
chairman of the Department of Surgery in 1951, had ear-
lier pioneered in developing surgical techniques for lower-
ing blood pressure. The operation—sympathectomy— 
that he perfected involved removal of sympathetic nerves 
that helped regulate blood pressure. The operation repre-
sented the only truly effective method for lowering blood 
pressure for several years, until discovery of anti-hyper-
tensive drugs. 
The first medication that could be counted on to 
lower blood pressure with any safety and consistency 
was also developed at Boston University. In the late 1940s 
Dr. Wilkins learned that the root of the rauwolfia plant had 
been used in India to treat psychosis and hypertension, 
and he became the first Westerner to explore rauwolfia's 
use in hypertension treatment. 
Dr. Wilkins, who was to become chairman of the Divi-
sion of Medicine at Boston University School of Medicine 
and chief of medicine at Massachusetts Memorial Hospi-
tal (now University Hospital), led a team that included 
Dr. William Hollander, a professor of medicine at BUSM, 
and Dr. Aram V. Chobanian, currently director of the 
Boston University Cardiovascular Institute, in developing 
many of the current treatments for controlling high blood 
pressure. They did this in the face of criticism that what 
they were doing—lowering blood pressure—was in itself 
dangerous; that it restricted blood flow and damaged the 
arteries. 
In those early days of hypertension research, many sci-
entists believed that high blood pressure was one of the 
body's compensatory mechanisms for coping with arte-
ries narrowed by arteriosclerosis—that the patient 
needed high blood pressure to push the blood through 
narrowed arteries. The Boston University group thought, 
on the other hand, that high blood pressure contributed to 
heart disease and arteriosclerosis instead of merely com-
pensating for it, and that lowering blood pressure might 
therefore be a good thing. 
In 1957 the BUSM team was the first in the world to use 
diuretic therapy in the treatment of hypertension. Diuret-
ics available at that time were used only in the treatment 
of heart failure, and were administered primarily by injec-
tion. When an oral diuretic called chlorothiazide became 
available, the three investigators tested it and found that it 
lowered blood pressure by itself and supplemented the 
effectiveness of other anti-hypertensive drugs by alleviat-
ing the salt and water retention the drugs induced. Oral 
diuretics have become a standard prescription and repre-
sent the most widely used agents in the treatment of high 
blood pressure. 
This BUSM hypertension team made another extreme-
ly significant contribution to the treatment of high blood 
pressure when they developed the "step-care" system of 
treatment. In this approach, now univerally considered 
the most effective, the patient is first given a small dose of 
a single mild drug—most often a diuretic—designed to 
attack one aspect of the hypertension problem. If this is 
not enough by itself to lower the blood pressure, a second 
drug, aimed at a different element of the problem, is 
added to the treatment. And so on, in sequential steps, 
until the most effective combination is found. Today, treat-
ment can be more specifically tailored to the patient than 
in the past, because more is understood about the under-
lying conditions contributing to the hypertension. Dr. Wil-
kins' contributions eventually earned him the prestigious 
Albert Lasker Award given for outstanding contributions 
to medical therapy. 
BUMC's efforts in hypertension continue today under 
the leadership of Dr. Chobanian. A major research pro-
gram is being conducted in the laboratories of Drs. Cho-
banian, James C. Melby, Norman Levinsky, Haralambos 
Gavras, William Hollander and their associates to deter-
mine precisely what factors are involved in the causes 
and complications of high blood pressure and to develop 
new approaches for treatment. The program has 
attracted international notice, and recently the School of 
Medicine was awarded a $4.5 million grant from the 
National Heart, Lung and Blood Institute to establish a 
Specialized Center for Research in Hypertension at 
Boston University. This national research center is one of 
only four funded in this country, and the only one in New 
England. 
The Framingham Heart Study. This long-range pro-
gram was established in 1949 by the National Heart and 
Lung Institute as an epidemiological research project on 
coronary heart disease, operated through the U.S. Public 
Health Service. Its first director was Thomas R. Dawber, 
M.D., who later became a member of BUMC's cardiovas-
cular faculty. When federal funding for the program was 
temporarily discontinued in 1970, Dr. Dawber led BUMC's 
successful efforts to obtain private funding, and BUMC 
has since had a very close working relationship with the 
program. The flow of government money has since 
resumed. 
Since it began, the Framingham Study has been keep-
ing track of a randomly selected group of more than 5,000 
persons, aged 30 to 59 when the study began. The 
researchers, examining the subjects at two-year intervals, 
have noted which of them have developed atherosclerotic 
disease and have tried to determine the environmental 
and personal factors associated with the appearance and 
progression of the disease. (The same 5,000 persons 
serve as subjects for the Framingham Stroke Study and 
the Framingham Eye Study, which Boston University 
operates under separate grants.) 
Until the Framingham Heart Study began, doctors 
knew that high blood pressure was undesirable, but they 
weren't quite sure why. The Framingham Study has 
shown that the higher the blood pressure, the faster the 
development of atherosclerotic disease. 
The study's first report, issued in 1957 helped put the 
word "cholesterol" into the standard American vocabu-
lary. It concluded that people with high cholesterol levels 
in their blood, particularly young adults, tend to develop 
atherosclerotic disease. The study was also one of the 
first to establish a relationship between cigarette smoking 
and heart disease. 
The Framingham Study questioned some earlier 
hypotheses regarding diabetes, weight, living habits and 
family composition. It found that gout plays only a minor 
role in the development of heart disease, that diabetes is 
an independent risk factor, and that weight plays a role in 
maintaining general health. And although the study deals 
primarily with heart attack, it has collected a number of 
observations on stroke and peripheral vascular disease, 
which are also precipitated by hypertension and 
atherosclerosis. 
With the Framingham Study having identified blood 
pressure, cholesterol and smoking as the chief risk fac-
tors in heart disease, particularly in men, the nationwide 
Multiple Risk Factor Intervention Trial (MR FIT) was 
organized to learn whether reducing these factors helps 
prevent heart disease. BUMC is one of 20 participating 
MR FIT Centers. The program will follow a group of 6,000 
men in the 35-to-57 age bracket who have agreed to 
change their lifestyles so as to decrease considerably 
their risk in the three major risk areas. It will then try to 
determine whether there has been a corresponding 
decrease in the incidence of their heart disease. 
Atherosclerosis. A major team effort to clarify the 
causes of atherosclerosis and determine the best treat-
ment has been under way at the Medical Center for the 
past 20 years. A group of outstanding scientists has made 
several major contributions to our understanding of this 
disease. The leaders in this effort have included Drs. 
Donald Small, Carl Franzblau, Daniel Deykin, Karl 
Schmid, Dieter Kramsch, Jay Coffman, Herbert Kagan, 
Peter Brecher, and Christian Haudenschild, as well as 
Hollander and Chobanian. By feeding animals diets high 
in cholesterol and fat, they have induced atherosclerosis 
that closely resembles the human disease. They then 
tested several new treatment methods on these animals. 
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found them to be effective, and are hopeful that some of 
them may one day be useful in treating humans. 
The team has carried out important basic studies on 
the metabolism of arteries of man and animals, and has 
made major contributions to the basic understanding of 
how substances in the blood interact with the artery wall, 
the way cholesterol deposits build up within the artery, 
and how hypertension and diabetes cause damage to the 
blood vessels. They are currently testing a variety of 
drugs for their effectiveness in man. 
Research on coronary heart disease. BUMC coronary 
heart disease researchers also have earned an outstand-
ing national reputation. They are testing in animals 
various ways of limiting the extent to which a heart attack 
damages the heart muscle. The more promising ap-
proaches are then being utilized in patients at Boston City 
Hospital and University Hospital under the direction of 
Drs. William Hood, Thomas Ryan, Robert Berger and 
their associates. They have also shown that an artificial 
pump placed in the aorta of a severely ill patient may pro-
vide enough assistance to the circulation to tide the 
patient over the critical period following a heart attack 
until his severely damaged heart has had the opportunity 
to repair itself. 
The researchers are also currently involved in several 
important large-scale national collaborative studies of 
heart disease. One of these is a study to find out whether 
taking aspirin regularly may reduce the risk for having a 
second or third heart attack. Another is an investigation of 
whether coronary artery by-pass surgery is effective in 
lengthening life expectancy in persons who have suffered 
heart attacks or who have angina. A third involves the 
study of whether the drug propranalol has a beneficial 
effect in patients who have developed an acute heart 
attack. 
Behavioral factors In cardiovascular disease. Our 
understanding of the importance of behavioral factors in 
the development of heart disease is still in its infancy. 
However, significant advances are now being made, 
some of them at BUMC. As we have seen, it was a BUMC 
scientist. Dr. David Jenkins, who developed the scale 
used to identify the so-called Type A, coronary-prone per-
sonality from the more easy-going Type B personality, 
who is less likely to have a heart attack (see p.13.) The 
idea of behavioral type could help doctors predict who is 
more likely to have a heart attack, and perhaps, by coun-
seling their Type A patients in ways of changing their 
behavior, prevent some heart attacks from happening at 
all. 
Researchers in the BUSM Department of Behavioral 
Epidemiology are also studying behavioral factors in 
hypertension and the psychological effects of stress on 
the job. In their most important study, they found that air 
traffic controllers, working under conditions of great 
stress, have more high blood pressure than people in less 
stressful jobs. 
Drug surveillance program. Another internationally 
known and unique program being carried out at BUMC 
deals with monitoring the long-term effects and toxicities 
of various medications or drugs. The study, led by Hershel 
Jick, M.D., involves the collection of medical data from a 
number of hospitals in the United States and other parts 
of the world. Among the many important new observa-
tions that have been made are those demonstrating the 
influence of oral contraceptive drugs in increasing the risk 
for strokes, heart attacks, blood clots, and high blood 
pressure. The program has characterized, as well, the 
long-term side-effects of blood-pressure-lowering drugs 
and medications for heart disease, and is constantly 
engaged in pursuit of evidence of new relationships 
among medications, lifestyles, and heart disease. 
Clinical programs. The cardiovascular units at Univer-
sity Hospital and Boston City Hospital are noted not only 
for their research programs, but also for their excellent 
clinical care in all aspects of cardiovascular disease. They 
have major clinical programs in hypertension, cardiology, 
cardiac surgery, and in peripheral vascular disease. 
Patients with severe problems in any of these areas are 
referred to BUMC by physicians and hospitals from 
throughout the Northeast. 
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Aram V. Chobanian, M.D. 
Director, Cardiovascular Institute, and Professor of Medicine 
Robert L. Berger, M.D. 
Chief of Cardiothoracic Surgery, University Hospital, and 
Professor of Surgery 
Jay D. Coffman, M.D. 
Chief, Peripheral Vascular Section, Evans Memorial 
Department of Clinical Research and Preventive Medicine, 
and Professor of Medicine 
Thomas R. Dawber, M.D., M.Ph. 
Head, Epidemiology Section, Evans Memorial Department 
of Clinical Research and Preventive Medicine, and Professor 
of Medicine 
Daniel Deykin, M.D. 
Director of Medical Services, Boston Veterans Administration 
Hospital, and Professor of Medicine 
Carl Franzblau, Ph.D. 
Chairman, Department of Biochemistry, and Professor 
of Biochemistry 
William B. Hood, Jr., M.D. 
Chief of Cardiology, Boston City Hospital, and Professor 
of Medicine 
C. David Jenkins, Ph.D. 
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and Professor of Psychiatry 
Norman G. Levinsky, M.D. 
Physician-in-Chief, University Hospital; Chairman, Division 
of Medicine, and Wade Professor of Medicine 
James C. Melby, M.D. 
Chief, Endocrinology Section, Evans Memorial Department 
of Clinical Research and Preventive Medicine, and Professor 
of Medicine 
Thomas J. Ryan, M.D. 
Chief of Clinical Cardiology, University Hospital, and Professor 
of Medicine 
Donald M. Small, M.D. 
Chief, Biophysics Section, Evans Memorial Department 
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David Shepro, Ph.D. 
Professor of Biology and Associate Professor of Surgery 
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Aram V. Chobanian, M.D. 
Beverly Bullen, Sc.D. 
Professor of Nutrition, Sargent College 
Alice T. Dowd, Ed.D. 
Associate Professor of Nursing 
Helen K. Hickey, M.Ed. 
Associate Dean, Sargent Collage 
Michael D. Klein, M.D. 
Associate Professor of Medicine 
Howard Knuttgen, Ph.D. 
Associate Dean and Professor of Psychology 
at Sargent College 
Dieter M. Kramsch, M.D. 
Associate Professor of Medicine 
Michael Pozen, M.D, Sc.D. 
Assistant Professor of Medicine 
H. Emerson Thomas, M.D. 
Assistant Professor of Medicine 
Pantel S. Vokonas, M.D. 
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2 Record Set 
Silver Medal winning performance 
Boston University Symphony Orchestra 
Joseph Silverstein, conductor 
"A sboutmft ovaimn ^md s the\tunf rmuuied nh the debut 
BOSTON UNIVERSITY 
SYMPITO NTY'̂ "̂  RC HTS T R A 




'A shouting ovation and six returns to the stage.. 7 
''Magnificent accomplishment... acclaimed in Berlin.' 
Paul Moor 
The Boston Globe (from Berlin) 
This two-record long-playing stereo album captures each note of the cele-
brated triumph of the Boston University Symphony Orchestra at the Herbert 
von Karajan Festival of Student Orchestras. The handsome record set pro-
vides program notes, photographs, and background information about the 
Orchestra's recent triple Berlin, Germany. The musical selections include 
those works performed by the Orchestra in the competition and at Symphony 
Hall, prior to its departure for Europe. 
Franz Joseph Haydn—Symphony No. 96 in D major 
Richard Wagner—Prelude to Die Meistersinger von Nurnberg 
Norman Dello Jolo—Meditations on Ecclesiastes for String Orchestras 
B6la Bartok—Concerto for Orchestra 
In their first International competition the 92-member Orchestra won the 
Silver Medal at the von Karajan Festival. Competing against a number of the 
finest student orchestras in the world, the Boston University Symphony was 
toasted by the city of Berlin. You can now recapture this entire concert in a 
superb recording. 
Available now In Limited Edition—$795 
At the School for the Arts (Room 202) or by mail by 
writing: 
Boston University School for the Arts 
Department W 
855 Commonwealth Avenue 
Boston, Massachusetts 02215 
For information call 617/353-3385.Mail orders add 75^ 
for postage and handling. Please make check payable 
to Boston University. 
Please allow three weeks for delivery. 

